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The purpose of this Comment is to point out that the results presented in the appendix 
of M. Mondragon and M. Montesinos, J. Math. Phys. 47, 022301 (2006) provides a 
generic method so as to deal with cases as those of Section 6 of R. Cartas-Fuentevilla, 
A. Escalante-Hernandez, and J. Berra-Montiel, Int. J. Mod. Phys. A 26, 3013 (2011). 
The results already reported are: the canonical analysis, the transformations generated 
by the constraints, and the analysis of the reducibility of the constraints for SO(3, 1) 
and 50(4) four-dimensional BF theory coupled or not to a cosmological constant. But 
such results are generic and hold actually for any Lie algebra having a non-degenerate 
inner product invariant under the action of the gauge group. 
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The results reported in the appendix of Ref. Q] are generic enough so as to 
include findings like those presented by Cartas-Fuentevilla, Escalante-Hernandez, 
and Berra-Montiel in the Section 6 of Ref. [21 

In fact, in Ref. Q]a detailed analysis of S*0(4) and SO(3, 1) BF theory with and 
without cosmological constant is carried out. Such an analysis is performed using 
the covariant canonical formalism as well as Dirac's canonical analysis. Furthermore, 
spacctime diffeomorphisms and internal symmetries are analyzed too (on the issue 
of the symmetries, see also Ref. [3]) . One of the crucial results reported there is the 
analysis of the reducibility of some of the first-class constraints for SO (3,1) and 
SO (4) BF theory with and without cosmological constant. 

The analysis reported in Ref. Q] is actually generic and holds for any BF theory 
with and without cosmological constant. To appreciate this, consider the following 
action principle (see also Refs. [4] and [5]) 
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(1) 



where the B field B = B l Ji is valued in the Lie algebra g spanned by the gener- 
ators J 1 and satisfy the commutation relations [Ji, Jj] = C k ijJk with k, ■ ■ ■ = 
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1, . . . , dim(g). Also, F = F L J; is the curvature of the connection one-form A = A l Ji 
where F l = dA l + jkA 1 A A k . The analysis is restricted to the case where the 
Lie algebra is endowed with a non-degenerate internal product invariant under the 
action of the internal group. 

When the Dirac's canonical analysis of the action (jTJ) is performed, one gets 
precisely the analogous results of those reported in the appendix of Ref. [TJ but 
replacing in such formulae the pair of antisymmetric indices I J (associated with 
the Lie algebra of SO(4)) with the index i of this Comment (associated with the Lie 
algebra spanned by J 1 ). In particular, one gets (A7), (A8), (A9), and (A10), where 
now the constraints read 

# l = D a U m 0, = \^] abc F l hc - AIT" w (2) 

satisfying the following reducibility equations 

D a § ai + A¥ = 0, (3) 

where a, b, c = 1, ... 3 are space indices. The counting of the degrees of freedom is 
as follows. There are 3 x dim(g) configuration variables in A l a and 3 x dim(g) in 
their canonical momenta II". There are dim(g) constraints in the Gauss law f J , 3x 
dim(g) first-class constraints in ^> al , and there are dim(g) reducibility equations (|3|). 
Therefore, the counting gives 3 x dim(g) — (dim(g) + 3 x dim(g) — dim(g)) = local 
and physical degrees of freedom. The theory has therefore no physical excitations. 
To appreciate how gauge transformations and how diffcomorphisms arise see Ref. |T] 
Therefore, as the reader can see, the results reported in Ref. [Hare generic. There 
is nothing special in the specific internal Lie group or Lie algebra under consideration 
[5*0(3, 1), 5*0(4) or SU(N) for example], what matters is that the Lie algebra is 
endowed with a non-degenerate inner product. Because of this, to make the analysis 
using one group or other is irrelevant. In particular, this shows that such analysis 
for the SU(N) is potentially contained in Ref. 1 [confront the Eqs. (47), (50), (51), 
and (54) of Ref . [2] with the Eqs. (A7), (A8), (A9), and (A14) of Ref. Q]. We wanted 
to rise this point for the sake of completeness. 
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